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Introduction
The study of the top quark has a central role for both the ATLAS [1] and CMS [2] experiments. The measurement of the tt production differential cross section, in particular, is sensitive to existence of new resonances, it is a stringent test of perturbative QCD calculations and it is used to improve the modelling of tt production. ATLAS and CMS provided a large number of results during the last years at √ s=7, 8, 13 TeV, in different regions of the phase space, considering different channels and topology and measuring the cross section as a function of the kinematic variables of the tt system, the top quarks and/or their decay products. Even if the individual steps are dependent on the specific analysis all the differential cross section measurements proceed through the same workflow: the event selection, the background determination, the reconstruction of the tt system, the definition of the fiducial phase space, the unfolding applied to remove the effect of limited acceptance and resolution of the detector and the evaluation of the systematic uncertainties. In the following I will focus on the techniques used by ATLAS and CMS to perform some of these steps while presenting a selection of recent results by the two experiments.
Dilepton channel
The dilepton channel is characterized by the presence of two leptons, two b-jets and large E miss T in the final state. The main challenge of the differential cross section measurement in this channel is to reconstruct the six components of the two neutrino (ν) momenta in the events, starting only from the measured E miss T . In both ATLAS and CMS approaches, the mass of the W boson and top quark are added as constraints to perform the tt reconstruction. In the CMS approach, for each event 100 trials are obtained smearing the reconstructed quantities of leptons and b-jets within their resolution and the ν kinematics are evaluated for each trial imposing the four-momentum conservation. The final ν momenta are then obtained as weighted average among all the trials where a solution was found, considering the truth mass of the lepton -b-jet system in the weights. This technique allows to reconstruct the tt system with a 90% efficiency on the selected signal. In the ATLAS approach a scan is performed using several values of η ν and η ν to solve for the ν momenta and a weight containing the difference between the estimated and measured E miss T is assigned to each solution. The final ν is the solution with the highest weight. This technique has a reconstruction efficiency of ≈ 80% on the selected signal. The approach used to define the particle level tt is the same for the two measurements and is based on finding the combination that minimizes |W Figure 1 shows the 1 σ dσ tt dm tt measured by ATLAS [3] and CMS [4] at √ s=13, TeV compared with several next to leading (NLO) predictions. Both experiments obtain a fair agreement with the predictions and observe the same trend in the agreement with Powheg [5] interfaced with Herwig++ [6] . In both measurements the leading uncertainties are due to the modelling of tt production. 
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Lepton+jets channel
The lepton+jets channel final state includes at least 4 jets, two of which originating from b-quarks, one lepton and one neutrino. The correct reconstruction of the tt system needs to address the potential combinatorial errors. Both ATLAS and CMS measurements employ the pseudo-top [7] [8] algorithm at particle level to reconstruct the tt system. At detector level the ATLAS measurements apply exactly the same algorithm, with the advantage of obtaining small migrations in the response matrices connecting detector and particle level. The approach followed by CMS at detector level, instead, is based on the construction of probability functions obtained using MC simulations [11] . The dominant uncertainties for both the measurements are due to the jet energy scale, in the low p t T (< 400 GeV) region, and to the tt production modelling uncertainty in the high p T one. In the ATLAS measurements the flavour tagging uncertainty also plays a significant role. The 1 σ dσ tt dp t T obtained by ATLAS [9] and CMS [11] at particle level, compared with several NLO predictions, are shown in Figure 2 (top row). The two measurements observe a trend in the agreement with the data: the NLO predictions seems to overestimate the data in the high p T tails. The agreement between predictions and data is consistent between the two measurements. An even more differential measurement of this distribution can be obtained evaluating the differential cross section in bins of additional jets, defined as jets not used to reconstruct the tt system. For example, in Figure 2 (bottom row) is shown the 1 σ dσ tt dp t T obtained by ATLAS [10] and CMS [11] with exactly one additional jet. In this case both measurements show an improvement in the agreement with the predictions with respect to the inclusive case. 
Boosted topology
The high energy provided by the Large Hadron Collider allows to explore the frontier kinematic regime at the TeV scale. If the top quark is produced at very high p T , the decay products get a large lorentz boost and are all contained in a cone with radius ≈ 2m p T . In these cases only one large-radius jet is used to reconstruct the hadronically decaying top and it is identified thanks to substructure variables. Both ATLAS [12] and CMS [13] performed measurements in this high p T regime in the all-hadronic channel, the results on dσ tt dp t,leading T are shown in Figure 3 . Both measurements see a general overestimate of the data in this phase space, consistent with observations in other channels. 
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Figure 3:
dσ tt dp t,leading T measured by ATLAS [12] at particle level (left) and CMS [13] at parton level (right), at √ s =13 TeV. In the left plot the measured cross section is compared with many NLO predictions while on the right is presented the ratio between the measurement and Powheg through the full p t,leading T spectra.
5 Conclusions * ATLAS and CMS presented a significant number of differential measurements of tt production. In general, the particle level results show good agreement with the NLO predictions, although the predictions are seem to tend to overestimate the data at high p Here the two parton level results of dσ tt dp t T performed by ATLAS and CMS were compared to the same NNLO theoretical calculation. Moreover, it is necessary to extend the comparison to particle level and obtain an LHC combination. This effort is very relevant to maximize the information that can be extracted from the differential measurements in terms of testing the QCD calculations, search for new physics and improve the description of the parton distribution functions of the gluons inside the protons. 
